Background: Breast cancer is a major health problem among women around the world. Recent developments in screening and treatment have greatly improved the prognosis of patients with breast cancer in developed countries. However, in developing countries breast cancer mortality remains high.Breast cancer awareness is a first and important step in reducing breast cancer mortality. The development of a validated instrument to measure breast cancer awareness is crucial for the understanding and implementation of suitable health education programs to facilitate early deletion and minimize mortality. Objective: The objective of this study was to develop an instrument for the assessment of breast cancer awareness in Thai women. Materials and Methods: This methodological study was conducted in two stages: (1) literature searches and semi-structured interviews were conducted to generate items of the breast cancer awareness scale (B-CAS) which were subsequently examined for content and face validity, and (2) 
Introduction
Breast cancer is the most prevalent cancer in women throughout the world and one of the leading causes of cancer-related deaths in both developed and developing countries. (Ferlay et al., 2012) . In Asian countries, breast cancer is the most diagnosed female cancer and increasing incidence has been observed in several Asian countries (Long et al., 2010; Youlden et al., 2014) . This has led to several studies investigating the actual problem by way of studying breast cancer awareness (Khokhar, 2009; Al-Dubai et al., 2011; Kanaga et al., 2011; Gurdal et al., 2012; Wu et al., 2012; Yoo et al., 2012; Donnelly et al., 2013; Norlaili et al., 2013; Radi, 2013; Liu et al., 2014; Sathian et al., 2014; Miyawaki, Shibata et al., 2014; Tazhibi and Feizi, 2014 , Cameron P Hurst 2,4 * awareness of breast cancer in developing countries was weak compared with developed countries (Jones et al., 2010; Kwok et al., 2012) . In Thailand, breast cancer has been the most common cancer among women for the last 10 years and the age-standardized incidence rate has been continuously increasing Khuhaprema et al., 2012; Khuhaprema et al., 2013) . In addition, many Thai women with breast cancer are often only diagnosed at the advance stages of the disease (National Cancer Institute of Thailand, 2010; . One of the main causes of the delayed diagnosis in developing countries is poor breast cancer awareness and barriers to health care service access. (Akinyemiju, 2012; Tripathi et al., 2014; Unger, 2014; Youlden et al., 2014) . Breast cancer awareness has been widely accepted as the first step in the battle against breast cancer. Consequently, there is a need for urgent strategies in improving great cancer awareness in Thai women. The development of standard instruments to assess breast cancer awareness is crucial to design and implement suitable intervention for breast cancer prevention.
Previous studies attempting to measure breast cancer awareness often contain design and/or methodological limitations. Some studies conducted pilot testing and their validation process only involved content validity;they do not go on to fully validate their instruments (Norlaili et al., 2013; Ranasinghe et al., 2013; Liu et al., 2014a; Sathian et al., 2014) . One study, conducted by Cancer Research UK, King's College London and University College London, developed and did attempt to fully validate their instrument, the Breast CAM. However, the design of their instrument led to limitations on how well it could be validated. For instance, one domain only contained a single item and another Breast CAM domain asked participants to circle signs and symptoms (All of which were signs and symptoms of breast cancer). Such an approach does not lend itself to the quantification of the constructs underlying breast cancer awareness. In addition, Breast CAM was developed in the west where etiologic factors and health policy of breast cancer differ considerably from the Asian context. There is a need to develop and validate an instrument to assess breast cancer awareness for the Thai-speaking population, and one that adheres to good practice in terms of the development of psychometric instruments. Understanding Thai women's breast cancer awareness will help healthcare professionals and policy makers to design and implement health education programs with the potential to increase awareness of breast cancer. The objective of this study was to develop and perform early-stage validation of an instrument to assess breast cancer awareness in Thai women. 
Materials and Methods

Sample and data collection
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Our study was conducted in women aged 20 to 64 years in southern Thailand in August, 2015. Sample size calculation was based on the assessment of factor analysis to establish construct validity (Comrey and Lee, 1992) . Communities from a rural and urban area of Suratthani province, Thailand were chosen and stratified random sampling was used to select participants. Permission to collect the data was obtained from the head of each community.
A sample of 219 Thai women were recruited from both areas based on two criteria (locality and age groups) using convenience sampling. All participants were informed by the researchers and provided informed consent before data collection. Women who were diagnosed with breast cancer, pregnancy or breast feeding, or were illiterate in the Thai language were excluded from our study.The study's protocol was approved by the ethics committees of Khon Kaen University (HE 582053). 
Instrument development
An extensive literature review along with a semistructured interview of a small sample of women were conducted to identify potential items of the breast cancer awareness scale (B-CAS). Literature searches were carried out using electronic journal databases including articles written in English and published between 2005 and 2015. The Semi-structured interviews were conducted on a sample of 15 women to explore the level of Thai women's awareness and preventative behaviour of breast cancer and what barriers they feel the face. This process revealed 58 items across five domains of breast cancer awareness. Items and their domains were subsequently evaluated by twelve experts who possessed extensive experience working in the breast cancer field, behavioural sciences and psychosocial research. Some items were revised after evaluation by experts and then a pilot study was conducted to assess face validity.
In addition to nine variables related to demographic characteristics, the final version of the self-administered questionnaire included 53 items relevant to breast cancer awareness. These items were distributed among five domains of awareness: 1) knowledge of risk factors, which explores whether women know about established risk factors of breast cancer; 2) knowledge of signs and symptoms, concerned with knowledge of breast cancer symptoms and non-symptoms; 3) attitude to breast cancer prevention, consisting of items measuring attitude about breast cancer prevention; 4) barriers of breast screening, which explores personal barriers related to breast screening including emotional, practical and service delivery, and 5) health behaviour related to breast cancer awareness, which considers health behaviour related to breast cancer awareness including breast screening and healthy behaviour. To gauge the vigilance of the participants in completing the questionnaire (thinking about responses) we included some false risk factors and signs and symptoms into the questionnaire. The content summary of each domain is presented in Table 1 along with the scale used to measure items from the various domains
Statistical analysis
All data were coded in Epidata version 3.1 (Lauritsen and Bruus, 2004) and were analyzed using the R statistic language (v2.3.0; R CoreTeam, 2015) and the R library lavaan for all factor analysis (Rosseel, 2012) . Exploratory factor analysis was used to explore factor structure, and to remove redundant items or those with low factor loadings. The number of factors was chosen based on principal components analysis, as well as a theoretical basis. The nature of the underlying factors was then explored using Principal Axis Factoring (Colton and Covert, 2007) . After trialling several orthogonal and oblique rotations, oblimin rotation revealed a structure most consistent with the hypothesized structure of the instrument. The internal consistency reliability of the instrument overall, and the individual subscales, were evaluated using Cronbach's alpha. Acceptable reliability was set to be α >0.7 for the scale and all subscales (Kline, 2000) .
Results
A total of 219 women completed the questionnaire (Response rate: 97.4%), and their ages ranged from 20 to 64 years old (Mean=40.74, SD=11.52) with more than half of participants aged between 35 to 59 years old. Most participants (66%) had not achieved more than a high school education, and around 70% resided in rural areas. The other demographic characteristics of the participants are shown in Table 2 .
Exploratory factor analysis (EFA)
Exploratory Factor Analysis showed a five factor structures with 32 items achieving a sufficient factor loading (>0.2) and 21 items were initially excluded because of low loadings including the four 'trick question' we included. However, we decided to retain three of the 21low loading items because their inclusion is very strongly supported by the literature. The factor loading of each item is shown in Table 3 .
Internal consistency
The internal consistency reliability analysis demonstrated that the B-CAS achieved a good level of reliability with all Cronbach's alphas above 0.7. Cronbach's alpha for the overall scale (B-CAS) was α=0.858, and the individual domains were knowledge of risk factors (0.707), knowledge of signs and symptoms (0.745), attitude to breast cancer prevention (0.827), barriers of breast screening (0.791), and health behaviour related to breast cancer awareness (0.748).
Discussion
To the best of our knowledge, this is the first instrument developed to assess breast cancer awareness in Thai women. Our instrument provides strong internal consistency reliability, and we demonstrate that most of the items included strongly aligned with their hypothesized constructs. The B-CAS was designed to be a self-report instrument that is easy to use, and will allow researchers and practitioners to gain a better understanding of women's awareness of breast cancer in both general survey studies and in evaluating the efficacy of breast cancer awareness interventions.
The results of our study showed that the B-CAS revealedrelevant underlying domains for the evaluation of breast cancer awareness including: knowledge of risk factors , signs and symptoms of breast cancer, attitude to breast cancer prevention, health behavior related to breast cancer awareness, and barriers to breast screening. Some domains of the B-CAS were consistent with those identified in previous research including, knowledge of risk factors, signs and symptoms and barrier to breast screening (Al-Dubai et al., 2011; Norsa'adah et al., 2012; Sathian et al., 2014; Tazhibi and Feizi, 2014; Yousuf et al., 2012) . In addition to these commonly used domains, we identified domains not included in a large majority of existing instruments. In particular: attitude to breast cancer prevention, and health behavior related to breast cancer awareness, the last of which considers both healthy DOI:http://dx.doi.org/10.7314/APJCP.2016.17.2.851 Development of a Breast Cancer Awareness Scale forThai Women: Moving towards a Validated Measure lifestyle and breast screening. We feel the addition of these domains to an instrument measuring breast cancer awareness will provide a better understanding of breast cancer awareness. For the attitude to breast cancer prevention domain, we focused on measuring individuals' attitude to practice behavior (Fazio and Zanna, 1978) .
A majority of existing instruments focus primarily on breast screening behavior as an indicator of breast cancer awareness (Kanaga et al., 2011; Norlaili et al., 2013; Donnelly et al., 2014; Elobaid et al., 2014; Tazhibi and Feizi, 2014) . However, several studies (Patel et al., 2003; Liu et al., 2014a; Miyawaki et al., 2014) have advocated the inclusion of health self efficacy and general health awareness as important components of breast cancer awareness.
In conducting the exploratory factor analysis, we chose the method of principal axis factoring with oblique rotation for extracting factors. The results of our analysis suggested that there were 21 items unlikely to be associated (low loadings) to breast cancer awareness and their respective domains. Normally this would be sufficient to exclude these items from future consideration. However, some of these items, especially those associated with risk factors, and signs and symptoms, are well established as associated with breast cancer (American Cancer Society, 2015; Nelson et al., 2012) .We decided to force three of these 21 items into the model, and see if they should still be excluded in a subsequent confirmatory factor analysis. In particular, family history for the risk factor domain ,and the discharge or bleeding from your nipple, and a lump or thickening in your breast items for the signs and symptoms subscale were forced into the model.
Our study does have some limitations. First, we considered women from a single province in southern Thailand. The representativeness of this sample for all Thai women is not known. Second, at this stage of the validation process, B-CAS has not yet undergone a construct or criterion-based validation. As yet, there is no evidence that this instrument could either discriminate between women with low or high breast cancer awareness, or be used to evaluate the efficacy of a program to raise awareness (predictive validity).
This study also had some major strengths. First, we undertook a thorough literature review and complied a comprehensive pool of items which were subsequently evaluated by a panel of experts. Second, our instrument was developed for the general women population. In contrast, Breast-CAM (Linsell et al., 2010) , currently the most widely used measure of breast cancer awareness, has only been validated on older women (67-73 years). Third, a majority of breast cancer awareness instrument validations have had major methodological limitations, or fallen well short of full validation. For instance, few have conducted factor analysis to either empirically justify, or construct validate their reported domains. Our study included an appropriate exploratory factor analysis (principal axis factoring) to identify the domains underlying the B-CAS, and we plan to conduct Confirmatory Factor Analysis and criterion-based validation in a future study. In contrast, the most widely use instrument for evaluating breast cancer awareness in women, Breast CAM (Linsell et al., 2010) , was structured in such a way as to make full psychometric validation difficult. Indeed, this was one of the main motivating factors in our development of the B-CAS.
In conclusion, the B-CAS showed good psychometric properties in terms of content validity and internal consistency reliability suggesting it will have utility in assessing breast cancer awareness in Thai women. It is a self-report instrument, easy to use, quick and inexpensive to apply in both surveys of breast cancer awareness and, in future, may be used to gauge the efficiency of awareness interventions. 
